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(54) SODIUM-SULFUR BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly safe battery by 
applying an interfering provision reducing the flow of sodium to the 
upper section of a positive electrode chamber, arranging an object 
having affinity to liquid sodium at the upper section of a negative 
electrode chamber, and providing a sodium limiting tube having a 
structure preventing the rapid inflow of sodium. 
SOLUTION: A sodium flow limiting ring 14, having a function for 
preventing the liquid sodium flowing into a positive electrode chamber 
from being instantaneously brought into contact with sulfur and sodium 
polysulfide constituting a positive electrode active material, is used. 
The inner diameter of the sodium flow limiting ring 1 4 is preferably set 
equal to the outer diameter of a solid electrolyte tube 1. As the 
sodium limiting ring 14, for example, a densely packed carbon ring or a 
ring weakly sintered with alumina powder is preferably used. The 
sodium flow limiting ring 14 limits the contacting quantity (speed) 
between the positive electrode active material and the negative 
electrode active material when the solid electrode electrolyte tube 1 is 
broken. 
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(57) tS^] 

re or art* h y ■? joWEsawtccft 

[a*J *ftW«:J:n«. S^teoSo, *MJ*i*- 
ftj»«ifa*ff * C £ *i-c* -So 



Si n 




1 

^smtl. Rt>'3*t h U Oa&£^»©fi{HT 
aa<:+ h y 0 AMA9«©aijK.«i / fc2- h y *air#? 

^aj^rt^-f- h y 0 ^<D&mms<*: dsn 

*HWOfJ«ft*rattU *»S*rttt:«^F y?A*ft 

.too. s^fiSi^tc^^^T^fe^^-^^a*? 
^c^iit^teor^-st y y * A-«#re«icfc 

£gucimif^t[- yo a 

c*c tmimno>±^m^^ y y 0 just&m 
[saw 4 ] ^fiwtt<^>af*sg'ge«>rtffltcB£Ss, 

c^ci^<LTi>t h y0A-i*ft^7& o 

itc*&iut*ix#uxii&irh yoA-st^ifStcfe 
r«Mi/fc^c^ 1* y 0 A5fia*i«Efi^«ig$n. 1*^- 

* h y 0 AitsMBv. jKcnk^ h u •> asbwhso 

rtMfcTtfK* h y 0 Aiti AO Sfl>?L*^«l/A:+ h y 50 



4$lft 2 0 0 0 - 5 8 1 0 S 
2 

OA^SSfcgesu + hyoAftswiEW:**, & 
«£f*£m>^ h y o A^jg>jSH j: o asc*ea«:^tf < 

0 A<£Js<£?a® £ 0 fit *l4KCCi>tt < t i> ! ^«i:C^ 
[ 0 0 0 1 ] 

[^laoa-y + r y 0J*-mn 

[ 0 0 0 2 ] 

U£*<7>jxi*n t^o^h yoA-a#«?fetc^i^t: 
v y o A^iR^r^c^^- h y ? ^g2i§rs 

y ? V<Qfyi&iPht>~ Y y p t>iSI**KHe 

i«f*^^s»l*a^^ h y o A#fiy6<**i. R« 
fluia f*«jBs«*a t?^* h yoA/>w*>ft£ft. cc> 
^ h y o A^^>^@^s«?e«rtss=£j2ift^ciESS 

[ o o o 3 j £<omoi~ h y o A-ttitsfftccfcc^t: 
ogf*^ h y ^Ai»s^^i^scc>5t«^j^iS 

^ h y «5 a ig.t ^g^^giEi/c s*^t ^/s 

[ 0 0 0 4 ] C CC-i: ^ ttm&mttr h y 0 A i^(7>it 

twcfci'TTi*. y ^ vtm&mm i g±v:fmi$ 

eft ^« ^ a^Kiim^ncc E(c(8sv«rB» u fe 
r y OA-iO»*jtoWH«3nri^. 

[0 00 5] 

h y o A-«tft«ik*c«i, jS5S*tcjgi^«r'<^ 

^ h y o a £mniomHZfto&+ixc mu&c h&x- 
i o o o 6 ] 4c»noBn», «*tt*wi^ h y o a 

[ 0 0 0 7 J 

[ ^3g&*m-r * fctfx^R ] ±aaawtt, ( 1 > 5t& 

Sicactl^y<fsg<*:^ h y ^A3»SjEBsS«l»^HP(ScctB 
^t£Ca ^^iEffi^C>±£|iCC^ h 'J *A<Z>fifc££«T 



3 

o+ h y $ AH«af* s»* * % c^j:o ifeas n^>o 

[ 0 0 0 iEfiXcc«ni^«iftfrJ- h y 3 

IB »J > y 1 4 * figs 1/ fcSi1kG>tSjI£ 5W. #■ h y $ A 

t><J: 9 <C, * h y O AjftSMR y > ^*fl#W»Bara> 

^icte^r+^ccggc^gA^o * h y 9 Attsttn 
r^b^^o * b y o AMHRii >?<o?m\m\tmi 

i,c* 0 + h y o AftBMB y > or^m 

**SS<«SfSbA:y>^<!;'^*Oc». cfl>y>y« 20 

z>. 

[ o o o 9 ] * h y $ a&s«hb y > h y * a» 

[ 0 0 i 0 ] B4K1, jEg«tc?S4aiiAA:>ft<*:+ h y 0 
A^iESa4W-CA*«JM>*Sfcft+ h y 9 A&ffftcc 

iftSMB'? ? h«>WBl*aitafcc^i!^i»ft^ I- y 

&&tctt*<x+fticmi*>&m&z>o * h y o assmh 

h <PT*HI*jESW»*«K 1 0G>SLbHtt:*O 40 

* * $ <, >c t Mi** b t, * 0 h y o ^>&&mm^ 

[0 0 1 1 ] HStC, ^ff^±^ 7 ccjl$-A:?Sf*-f h »J 

y>/.i!»tt©ttwit h yoAis^^c^Hsi?^ so 



4$H 2 0 0 0 - 5 8 1 0 6 
4 

/>^. y^A^#t^F^^±g^f£KH(.vr' 
[ o oi2] metc s «fi«±«ccs* -7fcffiE»i- h y 

h y*A»«W|S^y h 1 7^^l^0g]g^^ 
i ^ ^ ^M;SSMr'@ ^ C t <Q* 

cs + ^ y o ad6s»-? ^ h i c-c««^«. > 

CO 0 13] H7aCTB8«:. ->A:?ft 

^(dt^w^tZo * v y •> jLi&2fflmmm\kssBft 

X-K#>XWA2tlX1,>&£. igTG^^^r^ h y <?jL 
^ h y 0 A«ggif«RSopi«^6, S®S^ofcS^«: 

tecs h y •> Aijfes$imte<7>Wg«^ h y ^ a<ljsco; 
u^Wir^ < tritft^air^. a t 

y^A»a«KKi*ei*«»sa<^«tcft 
^•c+»(cm*!izw^*>*. ^^ y^A*fi*im«io 

[00141B7, lii 8 h»J^ A?jfeS*iJP^ii^ 
ST'. T^iiiEaillr'^^, 010-1 a>6H 10-6 



(4) 

5 

[ 0 0 I 5 ] B 1 1 SWa 1 2 tc, .*fiBfiLb«5K»* 

orntr y y * A<?>^i5ig®i&$ i: o a^agk: ir *> 

WWimb? CC*l<£<ttSli, «ilfefe^ 

Err */£*#fi£ (E^^ , Q£tt9«>fe£«Ktt 
99 < * h y 0 jutitmsmxitzcic i> 

fmiotit h-y •jAic^-t 
h y ? s>2 i *«rr** *:7©«ft<&#a*3w 

[00161013 K t .aBs±SBc«* -?fc«f*:f h 

cots^c^h y^^ffcflMiRflfcci*. d>ft< 



4M2 0 00-58 10 8 

5 

71 £ . h y 0 JUifi. ii-V *) v^t^Y 'J *^ Ajfe 

fisaji8»oowcDas»t, + h y 9 AaMHmnr&ww 

a^^o ^ ^ y h y ^ aoc j: 

[0 017] mz^m^ri^^m^^^^x. 
t m»9 y > y 1 4 it, mitm&m/>mRO 

h y *>Aijfes§jjpy > ^s^rsfettiitrsfejs^iap^ 

[ 0 0 18] B4^<»3fi*^*ftW©Sifecc^»r, 
^ h y C ASfege^M^ ^ h 1 5 li, B^SKflAVtWo 

[ 0 019] BSKHtjit^T+jMBcrjaftcc^iit:, 

h L^Agmt 1 6 li. B»«HS;0%4Rf.//c«$ % 

1 0 0 2 0 ] B6*c«5S«:^-r*#MB«>a*Kl^»i:, 
*• h y 9 A?jfcSS«^ ^ h 1 7 i^, BfMKff^WKO 

[002 1 ] B7se>Ta8^#3i^r*«^a*tc 
fei^c, r y y 9 Aijfes^p^ii^ h y 0 ^fftssnis 
tBI*W«S<3«tt:fi«Er6ift*^ h V0JU<Dm&$> 



7 

%®&±.&CC&&UX h 'J ^ A<Z>^g^ii, 

[ o 022] m9icw&ztt*m*<D&mcte<<*x , 

'p7ii®lk^teilfeB$tC^S^ig0:^ h 'J 
[ 0 0 2 3 ] 0 1 0 tct^a ^^'^m<0^m^ 4st * 

r . o A.ae&Miafi^( y x- > 3 >t*. 

[ 0 0 2 4 ] 0 l l SOU l 2 K^££^T^9§cc^ 
«tC4*l*T , th>J-5 ArtS*iMW l 9t** h 'J *A?£ 

y ^«feattWB*aRWJa<r»«*cciit^t:ttK«:s< , 

±s&<<:?&£ 9 BitwmvcHttt 

ir h »j c> ^i&mm^s<o±^ao>&.mt. <&r^fi<^rtc> 

h y 0 AC'SjS&ffiiSS J: »i & < fttffcfcfr 
U * h y -5 AaEfittKB(c|ftW&a©a^f*K/BS 

aware* , ^^(Mn;mMK^«^ift^Mi/ft 

<*>f£g j: o ®< a 4 1 . ;«f*^ h y •> A^amimnr 

[ o o 2 5 ] B i 3 £*T*^<DSjft^ fee > r 
tBi*«BH«««Kffa£'r*ift«*^ h y o jucozlzi? 



©832 0 0 0-5 8 108 

ftS*±««c»ftor^fca**:^ h ij ^A^gp^ji, 

^ h "J 0 Apfe£gHMSf<^P3ffl^sE>, + h y O^BBMH 
C <t«^CC- 0 ^ h 'J $ A»£&M9<7>±#<D?L 

ii. ^ t y «5 A^t(iRBiBi*a?B»a>B«>Sii»<^> 

iJ^AgfcfilMHSiK±«<^>BCOSP»a>GE 
cSSUA:l^tc^.mS^J^i«<*^ h ij ^A^iEfij^ccii 
jlSSeetCii^^fftl*:^ h 'J«5ACr>a£S^SS 

We-. sS^rc.^ h y ^ A?ffiB(?>®f£fej: iT«c» 

C 0 0 2 6] 

[0027] [tti3«l][litc, tb$5«!<7>^ h»J ^ 
A - i* 1 g&i!&<Dtft&&m?. ^#L<J>mtt, *7- h y v 

i*F*±&zm<DtfttP i <L^g±s^ffiac^^^EP2 

h y ^-^2 irtcc+^-trc^^^i^ <+^cc 
tt*3nfc«s> . p ii*(£c*EE^i^-7t:c^c. 
r »j ^ t>?f»©+ h y «5 u<o$mh 2 tismmmmictt 

fee ^> L 2 # L 3 X *3 ^illCCT^^ ^ C £ <7>& V ^J: ^ 

cc. ^3iB#<7>Pi, P2^i3«$n^o Sfc^r. ^^y 
^ ij ^^rttc+^cc^^i©^ 

^ i>9HHor h «J O A<o«® L 2 J«*«c Se ^ 

<»&wxm&mm < gimm z> t . mm2o, &± 

»6 <D±3£m£ Oi^tc^^fRi*^ h ij A^S£&S(C 
^C^niAtra. «lt^h'JOAiE«S4W»JSaiK: 

[ o o 2 8 ] a i icttmxk<7>r h ij ^ a -mnm#L& 

^t^7i i. f^S^20Cr.ft^tsil531O5 , 

6, EH^HM 2, 3, h *J ? \o> 

[ o o 2 9 ] a- h y ? ^2 i <7>i^^feiwi*- y 



9 

Si A 5 nt C » £ . 2 0 O^ffiitHttSEStB 1 O 

rtSAO l«wl*<*<, *£B6O*fgi*«aS«2 0Ort 
0 0 .4mm /h3 < , * - Y y ? i> 2 ! G>*M3tf3fc£ 
^SCQrtilJ: 0 0 ,2m* 'h3 < fr*<fc$tCL/fc, Y 

y ^'2 1 ogKtt, $f*+ h y s Aofiy&ofca&ccfi 

SO . 1 4mm Oft* ! fc 0 

[ o o 3 o ] mmt i o o a«*nfctt«T?o* - y y 

? S^-BO* h U 0 AjffiSS $ L 2 tt. jESSOESS 

0£±® L 3 £ 0 £j 4 0 m*i£C *<4fiK *£ J: b fc„ 
[ 0 0 3 1 ] B«iOMffiaiiX\ jE«*OjE«Stt»X* 

EL 3 J: 0 5md:Og#BBB9 ! 0*t£ECC4$V>X % 

ft<* » s mo>* x* mix fsm*rm o fco 

[ 0 0 3 2] COBft*ttfiUPCCAft C, 1 0BWC3 
3 0 •C5X«SU 1 H#iaSf*Ofe!g. 3 0A©S«t? 

**&Jh#X4B#Bff»<./, 2 4A^ 

ttKmaBftHBettA-c. aiMBBvottB** 

h y o A*EBficciKft&tt J: Ufco 
[ 0 0 3 3] 1 0 0 b&«»0> 5 , 30 #ttS 

UX I »&« 4» 0 © 7 0 3 3 0 trcttttft 

0 . BBO ±Bft 1 / 3 OB9tittBB9*qHtt X 30 

T A- 5 * y > ^2 <t jE&$8 3 V>mi£ * 3? ttMB«£ O 

*OWfeit*»«:2* C L BtsniliBfr 

0# 4 0 0 # C- 5 5 0 TSg* X'±» 0 fc 0 
[0 03 4] Cft&OCt*6, «*o*-t u^-ik 

«wmoJj^ttft*s& cz>t, mmm§m&w& 

? t> L I **i &Sih<J>7^ * a NE^A £ C i o /Co 40 
[ 0 0 3 5 ] ( tt*8«2 ) B 1 5 cc^Tte&O* h "J 0 

A-BftflBffc* 1 0 0*Wofe. SftSSsSS lot* 

B«W -T*5*\ JESs<giS3, Jkfl*B4. 

6. .68+^^7, ^hy^A^XBa. iESi**? 

-7* l l ottW*SUS3lflS . E«*£^ 1 2 , gftJgiF- 1 3 

OHBltTJl* ^^£S£Gfco 
[0 0 3 6] 5fc£»6 0rt8^±tf£IBlClt*:£BrtO 

i**. se^eoPHKtaitBim iort£<*:9 im 
&z sicutco &±at*mtuxnt % m*+ y y so 
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[ 0 0 3 7 ] fSsifc^ 1 0 0*SSn/cWtrfl!*ig«- 

^c-i- ^ y o a«e]s$ l 2 it, lESSoiESsSttar 

EL3ct 0 ^4 0«B«St*lSgcc3fe£<i: ^ cc ofe. 
[ 0 0 3 8] ttttOHfEMBt?, @f*«^g^ I 

ttC^-l).^«^ifiL 3 J: 0 5nmi:OttgtC, 
ft S » 5 flunO^ X£ 0 feo 

[ 0 0 3 9] C 4Mm*mt6SPtCMiX * 1 0 ttB t? 3 
3 0^r^0, HvM(S8$l/A:H. 30ACD*«r 

^-iiO»ff*5B«0aH/fc», 2,5V OBEX 1 5 
■vHXBLrXBtt&iM? 1 0 0%BOKB(CO/cK« @ 
?6<c«i««aWB«:J«iiLX. @(*^?g^O^?:i£ 
I/. ^OI^^«?6^««lftT£^5^^^feo Hft^? 
mottMB5>OHDB«f+»^:«i»«6ccit. »1 0 
on 3 0*#^ h 'J O A^EBfi^ifen^CJ: Wft-?t 
t^£ # 

{ 0 0 4 0] 1 0 0 -fcHft bfcttttO 27 *itH 

■Bj^4>x*«u. rt^co^ h y -»^BM^«tt5tB<c 

«KJBSUCV»feo B0O7 3*K 3 3 0 XTCBttft 
«rBBftttlAA:& C 4 3**JtB^WCC«ifeOtttt^ 
SCO, SjfeO±B^l/3oBiM»ABB^K^X 
l*fc, ^/c, 2 l*oB«6t5e»l/. iEftfem^^o- 
r ^ 5 ^ y > y 2 i JES^fS 3 OfolK * * a!NB O 
X. BfW»OJS«iB^*BccBa0'Cl*fco ^009 
*OB?fe(t5»»tt:2& c tkZK&itc&K B«nffiB« 
#*fc*^*B*BJj^«B(C±»t/«ft»X. 
fl»54 0 0 5 5 0 -Cfl&S X'±^ 0fe o 
[0 04 I ] Ctl^Ci*^, y$A8M«Ky 
>y 1 4 ^ h y «? AftBlMR^ ? h 1 5 . thl>^A 
«»tt ! 6 . + h y C^aiEHWR^ 9 h 1 7 , + h U -5 
Ajt£*iMiS 18, fMJ -> A«SSqpa 1 9 B«*W 

ftc^iaEXo^h y^A-»at@ffeoitsx'jt, o 

wnS^B^W^iStWr^il^S^O***^ 

[ o 042] [taut i ) t&Mz-ertiAistcMtotm 
c,m&x\ m 3 ^tf^ AatsMH y > y 

! 4 fcilftai,*:* h y 0 A -SfcftfiKft* 1 0 0 *fl38l/ 

fc* + h y o AgiEfiMR y > y i 4 

fc4>o*ttJB0. ^aitEBSso^aaoa^Hi;. y 

>yaoaitHf*«B««iofl«4Hoa 1 »s«3 

mn<L Ufco B*0*OBO*Wttt«ffl2 X'ffSSU/c@ 

*±«*f*o* h y «? t. essoesssj 

»C*&Bft€ ft« L fc£Kmtt^««lK»RB»0 
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[ 0 0 4 3 ] C 0ttfe«:ttfiUPCC A4vt , 1 0 MMT* 3 

ao'Citwu l B?pasfti/fc». 3 0A<c-*at? 

8»B8ft«l/. *a*lh*>-C4BSH(S»u 2 4 AC951 

at? i o«m%«u, «a*jh»t:3e!fra«j#r*ic- 

[ 0 0 4 4 ] I 0 0 *Kf* OfefiKlto 5 fc, 2 8 #t*Jf 

<d? 2*«:^^it. 3 3 ovvmmttvfcitoitc 

3 8 0 X:- 4 6 0 T«&* tr±Jf Ufc. 
[ 0 0 4 5 ] C t%Z>0>CLfr*> % ir b*)0 ^tm^m u 

[0 0 4 6] l^fe^2 ] HM2tMlttGfctM&H 
Offfir. B4tMWJ:$tt:^ U^AjKOMR-?? h 

fc. + h y -?ASa*7 » h i 5(cticjK»fia6€tt(c 
<Wfi©ft#H*fcfc ©W 2 r-ff M ofc«*£^ 1/ cc u /Co 

[ 0 0 4 7] CG>M**ftttPCCAtVC. i 0B*Mr3 
3 0 •C*T 1 |fSU ! *mm$Utc'&. 3 0ACMBtC 
8ttHft«l/. «a*lhX>T4lvHIBttU 2 4AO« 
fjfrCl 0lvH**l/, M*ib»tT 3 ■*■«»*"* 4 C* 
*-»E>l»ff*5B««JBt/fc*, 2.5VOTET5 

BSn*«i,T«ft&»fc:i oo&raftoccurcf& a 

[0 0 4 8] 1 OO^IlflfOfc**©^*, 3 I 

&m^nm&&j*®^<9±mutmx. &&&&& 

3 8 0*C-4 5 0tg»*t±*Ofc t 
[ 0 0 4 9 1 C ft&4>C * MJ $ AftSMlR^ 

ai»mm®±«(cttM-Mac^fc«dt?<>. 

I 0 0 5 0 I (H9feM3 ) tt««2'Cff«l/fc*«iH 
Off fit?. @5^TJ:^Wh »J*?A<Sf#*tl 6*ii 

m^tcr mj *s t*-mnm&& i o o *tmi<tc. h 

*J 9 ASfSt* l 6 cc«sus304(DttS«*lSt<:a^<l SOS 
0-fr&&mistco susmtt. Na&*fflMi4>Sfr4MR 
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il-SOCCOfc, 

[0 0 5 I ] CC«»&*SUFK1AIVC, I 0B*WC3 

*a&Jh#t:4B#raS8o % 2 4A^ 
8tCl QlvRXIl/, «3li«:Jl:«>'C3»BIffBr-5iC* 
5 - &<r>mt £ 5 giffi 0 jg 0 fc», 2,5V <DSEr- 5 
B#»*SOt:W1i*»ffl 0 0%6CDttl(CUc8t. « 

O. ^^cc^iik^iS^T^^^^^fco 
10 [ 0 0 5 2 ] 1 0 0 *Mff 0 fcStt® 5 t 2 9 * tt» 

cr>7 1 "*tC^^Cii, 3 3 0X;t?tB«EW«P8»«:ftl^fc 

3 8 0 4 5 0 *G^e[$ X'±XUtc. 
[ o o 5 3 ] c n^>a>c * htf 3 A«»H ! 6 

20 [ 0 0 5 4 } (*te«4 ] ltttM2?rMl/fc«t£H 
i 7 *iBDDU*:+ h "J 9 AH***** ! 0 0*ff»O 

1 0 0 5 5 1 C <C@»**.«P(C Ati'C , I 0 3 
3 0*C*t?»SU HvlNflS9i/fett. 3 0A<Z>**1? 
8B*H«C«L/. ■8k«Jh»T4lvmBttl/. 2 4A0>^ 

at? 1 0Bsra**o, sa^ih^trsBaa^-r^it' 

30 ^-Sa>K:ff€: £ l/foft, 2,5V a>«Et?5 

[ o o 5 6 ] i o o iytemmo 30 

<?>7 O^K^^tTtt, 3 3 OWfcfcWvSSfcttAfc 
3 8 0 4 5 0 XWSt* t?±JPOfc. 

40 [ 0 0 5 7 ] c tnz>o>ctfrir>* rY-vo ju»mxm^ 

Bf*«KH*©J:ttK:5Saa*ttSC-5fc«8*r'^. «jtfe^ 

[ 0 0 5 8 ] (XttM5 ] IMSH2 -Ciflti/fe«a&n 
Off fit?, H 7 BtcnB 8K^i:^^^hU^ AStSW 

tR*«gffll/fc. a&mCl80flLbttC[>ife3tt. a* 

so 1 0 mtfs < & * * 5 tc i/fe. mxo* <D&<o&m*tt& 
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mix* \ ommv3 3o*Qzvm&v* i$mm$u 

tc&. 3 0A©*»V8ttlB**«U «**ih»'C4«r 
»(S»l^ 2 4A4>«Sfc?lQl$in%KU «**Jh» 

a. 2,5v «>*jEi?5*ia3E€^c***twi i o o 
( o o 5 9 j i o o iam btcmmv *> 3 i *im io 
m&fr%m^&&%>'?< *>±mAf**>x* 

3 8 0 *C- 4 5 0 TWJt* X'±mCtc. 

[ o o 6 o ] c n^oc * mj $ ^ffisgiefi 
fMmt*o±«cctt*i*iac -7fe*s^r'4>, ***** 
[ o 061] (MkM e ) 0MfH2xrmotcmt&tm 20 

*50»jfiTv 0 1 1 &0H 1 2 tc^T^tc^ h y -5 a 
SeSsHMW 1 9 fciiiJflU/c*- h U 0 A-S6l*Sfc£ i 0 

* h y * AfifiEgiKBtf 1 9 *ia*0»AT*fMM*&&<J> 
t\ ^«6<3Q^*@f*®gS9lOCrtSJ:0 2.8« 

l o 0 6 2] *?i£nwK<z>+ h y o A&aMBe 1 9 it 
SU5304JT«3 1 ira£ l/te. tMJ^ ufcamm^ 1 9 

#1- h y 0 A<z>«BJ: 0 I OwS</tt^J: J >tctrco £ 30 

tc ~t- \- voum&ffl&e i 9cct*. *au*«£4>*« 

[ 0 0 6 3] C©«ft**flWF*cA«VC. ! 0WWC3 

3 o'czvfmis. inmw*utt&. 30A©**t? 

8HHMMO. ***ib*yC4fl*fflS»U 2 4ACDSI 

fife c i OBMaa*u «aK«jh»r3MB«fvr«^i' 

5-ilW>*ff*5H«»J«Gfc», 2,5V <D*EtT\5 
HvM£« O r *Sft*»W l 0 0 %»DWt(C OfcBL * 40 

[0064 ] I 0 0 IfeflSIWO 5 , 28#t*JI 

£»^&*!ttux*w -7 < 0 ±» uwbx , mufuafi 

3 8 0 *C- 4 5 0 TWfc* -CilPl/te. 
[ 0 0 6 5 I C ft * MJ 0 

1 9 £ * 1 » * c ihx 1 0 0 ^swhs-c, S 50 
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zct mtf±x ^^ci 
[0066] itami ] ttsmzxvmutcf&mtm 

ti<5QwS*C\ m 1 3 (CAT <K ^fjrtMJO AftSSAfg? 
1 9 «Bi«WW- h y 0 A 1 0 0*fHKl/ 

fc« mi/, s^^6 &flf*«jfSK9 i cancer hi^A 

ttSSABtf ! 9 Zmm»K?Z>&&W*>2><0X'. $c&g 
6 CO j1«lta(*SJBm i <Oft'&J: D 2 . 8 m» /hS < (r 

[ o 0 6 7] »*niww>^ r y a as*iM^ 1 9 \t 
tc&&otco + h y 1 gccttwft® i 0 

* < £ H@ 1 tiwC'rL^ 2 $ /c^rfeS^O 

S8SS(rtiWftf*+ h y •> ACMftffl<w«3 J: 0 2 Onttl' 

&f*i*tfcis« 2 -craw t^c«rft <t is] u & o tco 

[ 0 0 6 8] C CMBjft*«»IPccA*l , C > i 0 BHf 3 
3 0^t»U iH#p^r#Ufe«. 30A<E)Wt 
SRlMkSl/. **«:Jl:^C 4 2 

^-i*CD«ff*5B««)eLrfea, 2,5V <D«Et?5 

weiiHmftmtiiiiiL-c. flft^mcMeie 

[ 0 0 6 9] 1 0 0 Otcmmco 5%, 33 

3 8 0 *C- 4 5 0 'CiSjgr* t?±* Wc # 
[ 0 0 70] C h60C4*6. ^ b »J 0 Afft&Mgtf 

xmcm&t zct mn±x %z>ct 
[ o 0 7i] (*fe^8 ] mm i 
«w>8BSr % m \ 4 ^T<i:^^^ h y 9 AtfesHK* 

1 9 tiMBl/fc^ h y 9 A>-flEftaMt£ 1 0 0*fW*O 
fc, fflU *±B6 &et»«IBS« i «MCC^ h y Cpa 

6 ©«41l*eH*«^SWf 1 ^SJ: 0 2 . 8 nn '1^5 < V 

[ 0 0 7 2] m&F\mik<Q+ I y 0 AjSS*MB l 9 it 

fgf*^" h y «5 A©fftffl0>*5 J: 0 4 Omt&t,*tmt£&& 
M 2 -CflflB O 6 la] 0 K O fc 0 
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[ o 073] cco&m&miz&uLAti^* i ommr-z 

3 0-C*t?#HBU HWB(»#Ofclft. 3QA<DWfcV 

are i oivHftttu &&*ik#>xzvm<m?z>ti,> 

[ 0 0 7 4] 1 0 o '#m$ b km&<D *> * > 3 0 

mm* < o ±i? t/Hi»r . 

3 8 0 'C - 4 5 0 -cJfcJU#fc. 
[ 0 0 7 5 ] tt0**nflt&*tj| 
ft->-C4>, *h •J^AacSWBVl 9*HH'£C£r\ 

sk. r y ■? A-«t*«Mrei*e 

[ 0 0 7 6] l^&fi* 1 8 T» Wfc «fc ^ *^CC 

r t «ifc*W««:2* c £ t** < % h y * a - 

[ 0 0 7 7] 

[Si] 7«n«>tww*&^ h y «? A-KMMrcXltt 
*«*■■. 

[02 ] ^ h y -!>A-wt«ifta>*ttfBcc#-»ai**- h 



(5) 4$H 2 0 0 0 - 5 8 1 0 8 
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[03] *m*<D^teftcQ+ h y ^ Ajsasws y > 
m 5 ] *«s8CDsawPfe>+ h y ^ A(gf#tt^efflofe 

[06] *ftWcr>**fi«©^ MJ^ A*atlPE7 

[07] h y o Att&WKfiettis 

[0 8 ] a 7 ^i,tc-*^m<oi&ten<D* ^ y * a&s 

*UP y > ^^i5g.^O^®1ij^aKHmS^^0* 

[0 9 ] h y ^ A8ks*«£tira 

t^c^rtetc jsg<, ^th^ A?ifes*ij|^«a>.» < y x - u a 

[0 1 o ] -ttgHoftiuite*- Ajfea*w«*tt 
motcmm^m^r ^ y ^AfjfsfiSiiBts^eaiscoM 

[0 1 1 3 ^ y •> Afjfea*npe^tt 

[B121H1 1 tc^OA:2|s:^<^*5fi0<<7>^ h y A 

[013] *aw^>jawn©^ h y Aaam v*tt 
[014] *a?w«Kftw©^ t y * A««WR»*fc 

30 v. z-±jm^ 4 - .gsss, 5- - ^ffi>s^g^h 
y^?A, 6 7-»S**^^ 8 -»+hy-5 

^. 1!"-jES^^^7. l2-jEfi»-T\ 13-ftS 

a^. i 4 - hy 0AajwMHy>^ % is, 17- 

^ h y -5 AftS^M^ ? h . 16 Agm*, 

A?j£s$up^. i 9 * h y o Asam 

2 0 "f5S^ 2 1 -3f7- h y 
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i^-iES*?- 13-AMT «Ch-Oat« 2i..*-Hiv2J 
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